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Summary

By
The Plan Team for the Groundfish Fisheries of the Bering Sea and Aleutian Islands

Introduction
The National Standard Guidelines for Fishery Management Plans published by the National Marine
Fisheries Service (NMFS) require that a stock assessment and fishery evaluation (SAFE) report be
prepared and reviewed annually for each fishery management plan (FMP). The SAFE report summarizes
the best available scientific information concerning the past, present, and possible future condition of the
stocks, marine ecosystems, and fisheries that are managed under Federal regulation. It provides
information to the Councils for determining annual harvest levels from each stock, documenting
significant trends or changes in the resource, marine ecosystems, and fishery over time, and assessing the
relative success of existing state and Federal fishery management programs. For the FMP for the
Groundfish Fishery of the Bering Sea and Aleutian Islands (BSAI) Area, the SAFE report is published in
three sections: a “Stock Assessment” section, which comprises the bulk of this document, and “Economic
Status of Groundfish Fisheries off Alaska” and “Ecosystem Considerations” sections, which are bound
separately.

The BSAI Groundfish FMP requires that a draft of the SAFE report be produced each year in time for the
December meeting of the North Pacific Fishery Management Council. Each stock or stock complex is
represented in the SAFE report by a chapter containing the latest stock assessment. New or revised stock
assessment models are generally previewed at the September Plan Team meeting, and considered again
by the Plan Team at its November meeting for recommending final specifications for the following two
fishing years.

This Stock Assessment section of the SAFE report for the BSAI groundfish fisheries is compiled by the
BSAI Groundfish Plan Team from chapters contributed by scientists at NMFS Alaska Fisheries Science
Center (AFSC). These chapters include a recommendation by the author(s) for overfishing level (OFL)
and acceptable biological catch (ABC) for each stock and stock complex managed under the FMP. This
introductory section includes the recommendations of the Plan Team (Table 1). The ABC
recommendations are reviewed by the Scientific and Statistical Committee (SSC), which may confirm the
Plan Team recommendations. The Plan Team and SSC recommendations, together with social and
economic factors, are considered by the Council in determining total allowable catches (TACs) and other
measures used to manage the fisheries. Neither the
author(s), Plan Team, nor SSC recommends TACSs.
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Background Information i

Management Areas and Species
The BSAI management area lies within the 200-mile

L1 Gulf of Alaska

U.S. Exclusive Economic Zone (EEZ) of the US (Figure | i mn v —mn "
1). International North Pacific Fisheries Commission Figure 1.Bering Sea and Aleutian Islands
(INPFC) statistical areas 1 and 2 comprise the EBS. The statistical and reporting Areas

Aleutian Islands (Al) region is INPFC area 5.
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Five categories of finfishes and invertebrates have been designated for management purposes (see below).
They are prohibited species (species that must be returned to the sea when caught), target species (species
for which an individual TAC is established), other species (species for which an aggregate TAC is
established), forage fish (species for which targeted harvest is prohibited, with a maximum of 2 percent
retainable bycatch allowed), and non-specified species (all species not included in one of the other
categories). This SAFE report describes the status of the stocks in the target species and “other species”
categories only. The finfish species categories, other than non-specified species, are listed below:

Prohibited Species Target Species Other Species Forage Fish

Salmon Walleye pollock Sculpins Eulachon

Pacific halibut Pacific cod Sharks Capelin

Pacific herring Sablefish Skates Sandlance

Steelhead trout Yellowfin sole Myctophids
Greenland turbot Bathylagids
Arrowtooth flounder Sandfish
Northern rock sole Pholids
Flathead Sole Stichaeids
Alaska plaice Gonostomatids
Other flatfish

Pacific Ocean perch
Northern rockfish
Shortraker rockfish
Rougheye rockfish
Other rockfish
Atka mackerel

The invertebrate species categories, other than non-specified species, are listed below:

Prohibited Species Target Species Other Species Forage Fish
King crab Squid
Tanner crab Octopus

Historical Catch Statistics

Catch statistics since 1954 are shown for the Eastern Bering Sea (EBS) subarea in Table 2. The initial
target species was yellowfin sole. During the early period of these fisheries, total catches of groundfish
peaked at 674,000 t in 1961. Following a decline in abundance of yellowfin sole, other species
(principally walleye pollock) were targeted, and total catches peaked at 2.2 million t in 1972. Walleye
pollock is now the principal fishery, with recent catches approximately 1.4-1.5 million t due to years of
high recruitment. After the Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA)
was adopted in 1976, catch restrictions and other management measures were placed on the fishery and
total groundfish catches have since varied from one to two million t. In 2005, Congress implemented a
statutory cap on TACs for BSAI groundfish of 2 million t. Catches generally total about 10 percent below
the cap.

Catches in the Aleutian Islands (Al) subarea have always been much smaller than in the EBS. Target
species have also differed (Table 3). Pacific Ocean perch (POP) was the initial target species. As POP
abundance declined, the fishery diversified to other species. During the early years of exploitation, total
Al groundfish catches peaked at 112,000 t in 1965. Atka mackerel is the largest fishery (53,700 t in 2007)
in the Al, followed by Pacific cod (34,000 t in 2007). Recent catches have been about 100,000 t annually,

NPFMCBering Seaand AleutianlslandsSAFE
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after peaking at 191,000 t in 1996. Total 2007 Al catches were 117,000 t, reflecting a 10,000 t increase in
Pacific cod catch in 2007.

Total 2007 BSAI catches were 1.85 million t. Total catches since 1954 for the EBS and Al combined are
in Table 4.

Recent Total Allowable Catches

Amendment 1 to the BSAI Groundfish FMP provides the framework to manage the groundfish resources
as a complex. Maximum sustainable yield (MSY) for the BSAI groundfish complex was originally
estimated at 1.8 to 2.4 million t. The optimum yield (OY) range was set at 85% of the MSY range, or 1.4
to 2.0 million t. The sum of the TACs equals OY for the complex, which is constrained by the 2.0 million
t cap.

Establishment of the Western Alaska Community Development Quota (CDQ) Program annual groundfish
reserves is concurrent with the annual BSAI groundfish harvest specifications. Once annual BSAI
groundfish TACs are established, certain species categories are allocated to the CDQ Program. This
includes 10 percent of the BS and Al pollock TACs, 20 percent of the fixed gear sablefish TAC, and 7.5
percent of the sablefish trawl gear allocation. It also receives 10.7 percent of the TACs (up from 7.5
percent prior to 2008) for Pacific cod, yellowfin sole, rock sole, flathead sole, Atka mackerel, Al Pacific
ocean perch, arrowtooth flounder, and BS Greenland turbot. The program also receives allocations of
prohibited species quotas.

For the non-specified reserve, both the trawl and non-trawl fisheries are prosecuted under a single

TAC. The TAC specifications for the primary allocated species, and PSC specifications, are
recommended by the Council at its December meeting. A portion of the TAC limits for sablefish in the
trawl gear category, arrowtooth flounder, BS Greenland turbot, and those species not otherwise allocated
to the CDQ Program are placed in a reserve. Apportionments to this reserve range from 4.3 percent to 15
percent of applicable TAC limits. The reserve is used for (1) correction of operational problems in the
fishing fleets, (2) to promote full and efficient use of groundfish resources, (3) adjustments of species
TACs according to changing conditions of stocks during fishing year, and (4) apportionments. The initial
TAC (ITAC) for each species is the remainder of the TAC after the subtraction of these reserves.

New Data Summary

Since the SAFE Report for 2007 was issued (NPFMC 2006), the following new information has been
incorporated into the stock assessments:

1) Eastern Bering Sea Walleye pollock: 1) updated 2006 and 2007 catch data; 2) an age-length
transition matrix was estimated to use the current-year fishery length frequency data; 3) the ability
to split the age-1 values from the rest of the age compositions for the EIT survey was added so that
the interaction between age-1 variability and other age groups was reduced; 4) total age 2 and older
numbers-at-age from the surveys were used to tune the model; and 5) the Tier 1 ABC estimation
method now uses “fishable” biomass defined as the biomass of pollock available to the fishery as
modified by the selectivity-at-age estimates.

1a) Aleutian Islands Walleye pollock: 1) catch from 2006 and 2007; and 2) age data from the 2006 Al
bottom trawl survey.

1b) Bogoslof pollock: 1) updated 2006 and 2007 catch data; and 2) echo-integration trawl survey data.

2) Pacific cod: 1) updated 2006 and 2007 catch data; 2) commercial fishery size composition data
were recompiled for 1990-2007; 3) size composition data from the 2007 EBS shelf bottom trawl
survey; 4) biomass estimate from the 2007 EBS shelf bottom trawl survey; 5) the numeric
abundance estimates from the 1979-2007 EBS shelf bottom trawl surveys; 6) age composition data
from the 1995 and 2006 EBS shelf bottom trawl surveys; 7) seasonal catch per unit effort (CPUE)

NPFMCBering Seaand AleutianlslandsSAFE
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3)

4)

5)

6)

7)

8)

9)

data for the trawl, longline, and pot fisheries from 1991-2007; 8) catch rates from the 1998-2007
International Pacific Halibut Commission (IPHC) longline surveys; 9) size composition data from
the 2007 IPHC longline survey.

Sablefish: 1) updated 2006 and 2007 catch data; 2) relative abundance and length data from the
2007 longline survey; 3) relative abundance and length data from the 2006 longline and trawl
fisheries; 4) age data from the 2006 longline survey and longline fishery; 5) relative abundance and
length data from 2007 GOA bottom trawl survey; and 6) older growth data (1981-1993) were
updated, and new growth data were added (1996-2004) in the form of new age-length conversion
matrices.

Yellowfin sole: 1) updated 2006 and 2007 catch data; 2) 2006 fishery age composition; 3) 2006

survey age composition; 4) 2007 trawl survey biomass point estimate and standard error; 5)
Estimate of the discarded and retained portions of the 2006 catch; and 5) update of weight at age
using biological data through 2006.

Greenland turbot: 1) updated 2006 and 2007 catch data; 2) EBS shelf survey 2007 biomass and
length composition estimates; and 3) updated aggregated longline survey data index for the EBS
and Al regions.

Arrowtooth flounder: 1) updated 2006 and 2007 catch data; 2) 2007 shelf survey size composition;
3) 2007 shelf survey biomass point-estimates and standard errors; 4) estimate of retained and
discarded portion of the 2006 catch; and 5) include the 10 Al surveys and survey size compositions.

Northern rock sole: 1) updated 2006 and 2007 catch data; 2) 2006 fishery age composition; 3) 2006
survey age composition; 4) 2007 trawl survey biomass point estimate and standard error; and 5)
Estimate of retained and discarded portions of the 2006 catch.

Flathead sole: 1) 2006 catch data; 2) 2007 fishery length compositions and 1990-2006 data were
recalculated; 3) 2004 and 2005 fishery age compositions from previous years were recalculated; 4)
estimated survey biomass from the 2007 EBS Trawl Survey; 5) sex-specific length compositions
from the 2007 EBS Trawl Survey and previous data were recalculated; 6) sex-specific age
compositions from the 2006 EBS Trawl Survey and previous data were recalculated; and 7) mean
bottom temperature from the 2007 EBS trawl survey.

Alaska plaice: 1) 2006 catch data; 2) 2007 trawl survey biomass estimate and standard error, and
2007 survey length composition; 3) 2006 survey age composition; and 4) length bins and the
transition matrix were extended from 45 to 60 cm.

10) Other flatfish: 1) 2007 catch; and 2) 2007 EBS trawl survey biomass estimates.

11) Pacific ocean perch: updated 2006 and 2007 catch data.

12) Northern rockfish: updated 2006 and 2007 catch data.

13) Shortraker and rougheye rockfish: updated 2006 and 2007 catch data.

14) Other rockfish: updated 2006 and 2007 catch data.

15) Atka mackerel: 1) 2006 and 2007 catch data; 2) 2006 fishery age composition data; 3) age data

from the 2006 Aleutian Islands bottom trawl survey; 4) 2006 fishery and survey weight-at-age
values; 5) updated population weight-at-age values; and 6) the years used to compute an average
selectivity vector for projections was updated from 2001-2005 to 2002-2006.

16) Squids: updated 2006 and 2007 data.
17) Skates: 1) updated 2006 and 2007 data; 2) biomass estimates from the 2007 EBS shelf survey; 3)

independent estimates of survey selectivity and catchability; 4) length frequencies from survey
data; 5) mean length at age from survey and fishery collections; and 6) natural mortality, growth,
and maturity parameters.

18) Sharks: 1) updated 2006 and 2007 catch data; and 2) bottom trawl survey biomass estimates for the

2007 EBS shelf.

NPFMCBering Seaand AleutianlslandsSAFE
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19) Octopuses: 1) results of a cooperative research project that verified that all octopus observed in
plant deliveries was confirmed as giant Pacific octopus; 2) results of observer program special
project that noted that the observed 2007 sex ratios were different between octopus observed on
vessels and those in plant deliveries; and 3) biomass estimates from summer 2007 Bering Sea Shelf
Survey.

20) Sculpins: 1) updated 2006 and 2007 catch data; 2) total catch by target fishery and gear type for
2006; 3) biomass estimates from the 2007 Bering Sea Shelf Survey; and 4) new estimates of natural
mortality for four species

Biological Reference Points

A number of biological reference points are used in this SAFE report. Among these are the fishing
mortality rate (F) and stock biomass level (B) associated with MSY (Fysy and Bysy, respectively). Fishing
mortality rates reduce the level of spawning biomass per recruit to some percentage P of the pristine level
(Fpy). The fishing mortality rate used to compute ABC is designated Fagc, and the fishing mortality rate
used to compute the overfishing level (OFL) is designated For.

Definition of Acceptable Biological Catch and the Overfishing Level

Amendment 56 to the BSAI Groundfish FMP, which was implemented in 1999, defines ABC and OFL
for the BSAI groundfish fisheries. The new definitions are shown below, where the fishing mortality rate
is denoted F, stock biomass (or spawning stock biomass, as appropriate) is denoted B, and the F and B
levels corresponding to MSY are denoted Fysy and Bysy respectively.

Acceptable Biological Catch is a preliminary description of the acceptable harvest (or range of harvests)
for a given stock or stock complex. Its derivation focuses on the status and dynamics of the stock,
environmental conditions, other ecological factors, and prevailing technological characteristics of the
fishery. The fishing mortality rate used to calculate ABC is capped as described under “overfishing”
below.

Overfishing is defined as any amount of fishing in excess of a prescribed maximum allowable rate. This
maximum allowable rate is prescribed through a set of six tiers which are listed below in descending
order of preference, corresponding to descending order of information availability. The SSC will have
final authority for determining whether a given item of information is reliable for the purpose of this
definition, and may use either objective or subjective criteria in making such determinations. For tier (1),
a pdf refers to a probability density function. For tiers (1-2), if a reliable pdf of Bysy is available, the
preferred point estimate of Bysy is the geometric mean of its pdf. For tiers (1-5), if a reliable pdf of B is
available, the preferred point estimate is the geometric mean of its pdf. For tiers (1-3), the coefficient o is
set at a default value of 0.05, with the understanding that the SSC may establish a different value for a
specific stock or stock complex as merited by the best available scientific information. For tiers (2-4), a
designation of the form “Fx,” refers to the F associated with an equilibrium level of spawning per recruit
(SPR) equal to X% of the equilibrium level of spawning per recruit in the absence of any fishing. If
reliable information sufficient to characterize the entire maturity schedule of a species is not available, the
SSC may choose to view SPR calculations based on a knife-edge maturity assumption as reliable. For tier
(3), the term Bygy, refers to the long-term average biomass that would be expected under average
recruitment and F=F 0.

Overfished or approaching an overfished condition is determined for all age-structured stock assessments
by comparison of the stock level in relation to its MSY level according to the following two harvest
scenarios (Note for Tier 3 stocks, the MSY level is defined as Bss):

NPFMCBering Seaand AleutianlslandsSAFE
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Overfished (listed in each assessment as scenario 6):

In all future years, F is set equal to For.. (Rationale: This scenario determines whether a stock is
overfished. If the stock is expected to be 1) above its MSY level in 2008 or 2) above Y2 of its MSY
level in 2008 and above its MSY level in 2018 under this scenario, then the stock is not overfished.)

Approaching an overfished condition (listed in each assessment as scenario 7):
In 2008 and 2009, F is set equal to max Fagc, and in all subsequent years, F is set equal to For,.
(Rationale: This scenario determines whether a stock is approaching an overfished condition. If the

stock is expected to be above its MSY level in 2020 under this scenario, then the stock is not
approaching an overfished condition.)

For stocks in Tiers 4-6, no determination can be made of overfished status or approaching an overfished
condition as information is insufficient to estimate the MSY stock level.

Tier 1)  Information available: Reliable point estimates of B and Bysy and reliable pdf of Fysy.
la) Stock status: B/Bygsy = 1
Forr = py. the arithmetic mean of the pdf
Fgc < Uy, the harmonic mean of the pdf
1b) Stock status: o < B/Bygy < 1
Forr = py x (B/Bysy - @)/(1 - )
Fipe < g x (B/Bysy - 9)/(1 - &)
lc) Stock status: B/Bysy < &
Forpp =0
Fige=10
2)  Information available: Reliable point estimates of B, Bysy, Fusy, Fisos, and Fpo, .
2a) Stock status: B/Bysy > 1
Forr = Fysy
Fape s Fasy < (Fygos /Fas04)
2b) Stock status: @ < B/Byy < 1
Forr = Fysy x (B/Bysr- a)/(1 - a)
Flipe = Fysy % (Fyp05 /F3503) % (B/Bysy - @)/(1 - @)
2c¢) Stock status: B/Bysy < o
Forr =0
Fige=10
3) Information available: Reliable point estimates of B, Byge;, F350,, and Fype,.
3a) Stock status: B/Bge, > 1
Forr = Fiso;
Fyipe s Fgeg
3b) Stock status: o < B/Bype, <1
Forp = Fsso; X (B/Bygss - /(1 - @)
Fipc < Fagos X(B’B;{gqg - GL’)(J -
3¢c)  Stock status: B/Byg; < &
Forr =0
Fipe=10
4)  Information available: Reliable point estimates of B, Fsso,, and Fyps,.
Forp = Fiso
Fipe < Flgeg
5) Information available: Reliable point estimates of B and natural mortality rate M.
FOFI_ =M
Fipe <0.75 x M
6)  Information available: Reliable catch history from 1978 through 1995.
OFL = the average catch from 1978 through 1995, unless an alternative value is established by the
SSC on the basis of the best available scientific information
ABC <0.75 x OFL

NPFMCBering Seaand AleutianlslandsSAFE
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Overview of “Stock Assessment” Section

The current status of individual groundfish stocks managed under the FMP is summarized in this section.
Plan Team recommendations for 2008 and 2009 ABCs and OFLs are summarized in Tables 1, 5 and 6.
The added year was included to assist NMFS management since the TAC setting process allows for a
period of up to two years to review harvest specifications. The sum of the recommended ABCs for 2008
and 2009 are 2,440,000 t and 2,560,000 t, respectively. These are approximately 236,000 t and 118,000 t
below the sum of the 2007 ABCs. However, these values still exceed the 2 million t cap employed by the
Council as a conservation measure in setting TACs. Overall, the status of the stocks continues to appear
relatively favorable, although many stocks are declining due to poor recruitment in recent years. Total
biomass for 2008 (16.6 million t) is less than last year’s estimate of 16.9 million t.

Overall groundfish exploitable biomass is high but declining, especially for pollock and Pacific cod. The
bottom trawl survey biomass estimate for pollock in 2007 was 4.3 million t, only 87% of the long-term
mean of the bottom-trawl survey. The 2007 echo-integration (EIT) survey biomass estimate was 1.88
million t, only 55% of the long-term mean for this survey. Both surveys indicate that the 2006 year class

is strong and that the 2005 year class is

now apparently below average. The Bering Sea and Aleutian Islands Region
biomass estimate from the 2007 bottom

trawl survey for Pacific cod of 424,000 t By
is down about 18% from the 2006

estimate, and is the all-time low. Plan

Team ABC recommendations are trending .
down for gadoids, but generally up for

flatfishes.

0.8

b Sable
*POP

The abundances of Al pollock, sablefish,
all rockfishes, all flatfishes, and Atka
mackerel are projected to be above target
stock size. The abundances of EBS
pollock and Pacific cod are projected to
be below target stock size (Figure 2).

Pcod
EBSPollgck+*

0.6
I

% Yellowfin
+Atka

2007 Catch / msy

0.4

% NrthrnRF

+ Flathead
Summary and Use of Terms L+ Rock sole
Stock status is summarized and OFL and +Greenland tur
ABC recommendations are presented on a o *AlPollock
stock-by-stock basis in the remainder of °©
this section, with the following
conventions observed:

0.2

QPAK_PIaic% Arrowth

I I I I
0 1 2 3
B 2008 /Bmsy

¢ “Fishing mortality rate” refers to the
full-selection F (i.e., the rate that Figure 2. Summary status of age-structured BSAI groundfish
applies to fish of fully selected sizes species relative to 2007 catch levels (vertical axis) and
or ages), except in the cases of the projected 2008 spawning biomass relative to By, levels.
EBS pollock, yellowfin sole, and Note that the 2007 MSY level is taken as the 2007 OFL

northern rock sole assessments. For these stocks, the fishing mortality rate consists of the ratio
between catch (in biomass) and biomass at the start of the year. EBS pollock uses "fishable biomass™
whereas the two flatfish stocks use age 6+ biomass for this calculation.

o “Projected age+ biomass” refers to the total biomass of all cohorts of ages greater than or equal to
some minimum age, as projected for January 1 of the coming year. The minimum age varies from
species to species. When possible, the minimum age corresponds to the age of recruitment listed in
the respective stock assessment. Otherwise, the minimum age corresponds to the minimum age
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included in the assessment model, or to some other early age traditionally used for a particular
species. When a biomass estimate from the trawl survey is used as a proxy for projected age+
biomass, the minimum age is equated with the age of recruitment, even though the survey may not
select that age fully and undoubtedly selects fish of younger ages to some extent.

o “Exploitation rate” refers to the ratio between catch (in numbers) and start-of-year stock size (also in
numbers). Where information is lacking, the exploitation rate is sometimes multiplied by start-of-
year biomass to compute ABC.

o Projected ABC, OFL, and biomass levels are reported to three significant digits, except when
guoting a Council-approved value with more than three significant digits or when a stock-specific
ABC is apportioned among areas on a percentage basis, in which case four significant digits may be
used if necessary to avoid rounding error. Fishing mortality rates are reported to two significant
digits.

o The reported ABCs and OFLs for the past year correspond to the values approved by the Council.
Projected ABCs and OFLs listed for the next two years are the Plan Team’s recommendations.

o Reported catches are as of October 27, 2007

Two-Year OFL and ABC Projections

Amendment 48 to the BSAI Groundfish FMPs, implemented in 2005, made two significant changes with
respect to the stock assessment process. First, annual assessments are no longer required for rockfishes
since new data during years when no groundfish surveys are conducted are limited. For example, since
2007 was an off-year for the NMFS BSAI groundfish trawl survey, only summaries for these species
were produced.

The second significant change is that the proposed and final specifications are to be specified for a period
of up to two years. This requires providing ABC and OFL levels for 2008 and 2009 (Table 1). In the case
of stocks managed under Tier 3, 2008 and 2009 ABC and OFL projections are typically based on the
output for Scenarios 1 or 2 from the standard projection model using assumed (best estimates) of actual
catch levels.

In the case of stocks managed under Tiers 4-6, 2009 projections are set equal to the Plan Team’s
recommended values for 2008.

The 2009 ABC and OFL values recommended in next year’s SAFE report are likely to differ from this
year’s projections for 2009, for the same reasons that the 2008 projections in this SAFE report differ from
those in September.

Uncertainty

Statistical uncertainty is addressed in the individual assessments, and to some degree, by the tiers used to
establish ABCs. Statistical uncertainty or natural variability in the stock led the Plan Team to recommend
2008 and 2009 ABC values lower than the maximum permissible level for walleye pollock and Greenland
turbot. The Plan Team’s recommended 2008 and 2009 ABC for pollock is 15 percent below the
maximum permissible level. The Plan Team’s recommended 2008 ABC for Greenland turbot is 82
percent below the maximum permissible level for 2008 and 2009.

Ecosystem Considerations / Research

Ecosystem considerations are addressed in the stock assessment chapters. Similar to past years, several
assessments (walleye pollock, Pacific cod, yellowfin sole, arrowtooth flounder, northern rock sole,
flathead sole) included discussions to estimate relationships between bottom trawl survey catchability and
bottom temperature. In some assessments (rock sole, flathead sole, Alaska plaice), potential effects of a
possible 1989 regime shift on the stock-recruitment relationship are investigated (the yellowfin sole
assessment included a similar analysis for the 1978 regime shift). Assessments for BSAI arrowtooth
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flounder, BS flathead sole, EBS walleye pollock, Al walleye pollock, BSAI cod, and Al Atka mackerel
assessment incorporated results from ecosystem models. Ecosystem model results were also included in
the squid and other species assessments for squids, skates, sculpins, and octopus. Linkages between BSAI
arrowtooth and EBS pollock were reviewed again this year, and recent data indicate that arrowtooth are
an increasingly important predator of pollock in the EBS (although not at the scale observed in the Gulf
of Alaska (GOA)).

Last year, the BSAI Pacific cod ecosystem considerations reviewed the role of cod as a predator in the
EBS and Al ecosystems. These results indicate that fishing mortality is the dominant source of explained
cod mortality in both ecosystems, and that changing cod mortality in each ecosystem affects a different
set of species with different magnitudes. This year, the Plan Team reiterated its suggestion that separate
specifications for Pacific cod in the Al and EBS be considered as an ecosystem consideration in future
assessments. During the discussion of natural mortality, it was discussed that “explained” sources of
natural mortality (i.e., predation) only accounted for a natural mortality rate of 0.04 for cod, with the rest
of the natural mortality being “unexplained” and perhaps due to disease, parasites, or migration. Thus
predation mortality is uninformative in selecting a range of M for use in assessments.

A full ecosystem analyses for the EBS presented in the Ecosystem Assessment section of the Ecosystem
Considerations chapter suggested that there may have been a decrease in forage species biomass in 1999-
2007 relative to the 1980s-1990s. In general, the EBS was cold again this year, with a fuller ice extent and
later ice retreat compared with recent years; it was remarked that this more “normal” condition was
localized to the EBS, and that in general the Arctic continued its trend of warmer temperatures and lower
ice coverage. The question of whether the changes in biota seen between 1998 and 2001 and the recent
changes in ice cover represent a new or permanent “regime” was discussed in the context of whether
pollock production was in a new regime, although no conclusion was reached or suggested. Although the
Team was unable to identify any cases where these or other ecosystem considerations suggested an
immediate need to adjust ABC, the Team encourages further development of ecosystem considerations. A
full review of ecosystem status and trends is provided in the Ecosystem Considerations chapter.

Stock Status Summaries

1. Walleye Pollock

Status and catch specifications (t) of walleye pollock in recent years. Biomass for each year corresponds to the
projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2007 and 2008 are those
recommended by the Plan Team. Catch data are current through 10/27/07.
Age 3+
Area Year Biomass OFL ABC TAC Catch
Eastern 2006 8,050,000 2,090,000 1,930,000 1,485,000 1,486,413
Bering 2007 6,360,000 1,640,000 1,394,000 1,394,000 1,350,530
Sea 2008 4,360,000 1,440,000 1,000,000 n/a n/a
2009 n/a 1,320,000 1,000,000 n/a n/a
2006 130,000 39,100 29,400 19,000 1,735
Aleutian 2007 229,000 54,500 44,500 19,000 2,488
Islands 2008 197,000 34,000 28,200 n/a n/a
2009 n/a 26,100 22,700 n/a n/a
2006 253,000 50,600 5,500 10 0
2007 240,000 48,000 5,220 10 0
Bogoslof 2008 292,000 58,400 7,970 n/a n/a
2009 n/a 58,400 7,970 n/a n/a
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Eastern Bering Sea
Changes from previous assessment

New data in this year’s assessment include the following:
o Updated total catch for 2006 and a preliminary estimate of the 2007 catch.

e Biomass estimates from the 2007 bottom trawl! survey and the 2007 echo-integration trawl (EIT)
survey. The estimate from the bottom trawl survey was 4.3 million t, up 42% from the 2006
estimate. The estimate from the EIT survey was 1.88 million t, up 20% from last year’s survey.
Although both survey estimates are higher than last year’s, both are substantially below the long-
term means for their respective time series.

e Age composition data from the 2007 bottom trawl survey, updated age composition data from the
2006 EIT survey, and preliminary age composition data from the 2007 EIT survey (based on the age-
length key from this year’s bottom trawl survey). The 2007 survey age compositions give evidence
of a large 2006 year class.

e Age and size composition data and weight-at-age data from the 2006 fishery. The new weight-at-
age data resulted in a significant decrease in the 2006 mean weights at age relative to the values used
in last year’s assessment.

o Sample sizes specified in the model were re-evaluated using a bootstrap approach.
Changes in model structure include the following:
e Length composition data (not just age composition data) can now be used in the model.

¢ Relative abundance at age 1 in the EIT survey is now estimated separately (as an independent
recruitment index) from the other age groups.

e The survey abundance index used for tuning the model was changed from age 1+ numbers to age 2+
numbers.

o The catch/biomass ratio used in applying the Tier 1 harvest control rules now uses “fishable
biomass” (the sum of the product of selectivity-, weight-, and numbers-at-age) for the denominator
instead of age 3+ biomass. This makes the computation less sensitive to fluctuations in incoming
year class strength.

Spawning biomass and stock status trends

Consistent with the estimates produced in last year’s assessment, abundance of EBS walleye pollock has
declined steadily since 2003 due to poor recruitment from the 2001-2005 year classes. This string of five
consecutive poor year classes is unprecedented in the known history of the stock. Spawning biomass is
estimated to be 4% above Bysy in 2007 but projected to be 28% below Bysy in 2008. The age 3+ biomass
for 2007 is estimated to be the lowest in the time series since 1980. Although preliminary indications are
that the 2006 year class is well above average, spawning biomass is unlikely to exceed Bysy until 2010.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has determined that reliable estimates of Bysy and the probability density function for Fysy exist
for this stock. Therefore, EBS walleye pollock qualify for management under Tier 1. The Plan Team
concurs with the assessment authors’ conclusion that the Tier 1 reference points continue to be reliably
estimated.

The updated estimate of Bysy from the present assessment is 1.88 million t, compared to 2.06 million t
from last year’s assessment. Projected spawning biomass for 2008 is 1.38 million t, placing EBS walleye
pollock in sub-tier “b” of Tier 1. As in recent assessments, the maximum permissible ABC harvest rate
was based on the ratio between MSY and the equilibrium biomass corresponding to MSY. The harmonic
mean of this ratio from the present assessment is 0.341, significantly higher than last year’s value of
0.243. The difference is due to a change in the biomass measure used in the denominator of the ratio,
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from age 3+ biomass (in last year’s assessment), to fishable biomass (in this year’s assessment). The lead
author noted that this method change results in the same average yield but with less inter-annual
variability.

The harvest ratio of 0.341 is scaled according to the Tier 1b formula and then multiplied by the geometric
mean of the projected fishable biomass for 2008 (4.77 million t) to obtain the maximum permissible ABC
for 2008, which is 1.17 million t. This ABC is more than double the 2008 yield of 555,000 t that would
correspond to a Tier 3b strategy based on a Bagy, value of 2.63 million t and an Fq value of 0.51.

A range of ABC values from 555,000 — 1,170,000 t was discussed by Plan Team, with arguments offered
in support of candidate values spanning the full range. Arguments in support of setting the 2008 ABC at
1.17 million t included the following:

e The stock qualifies for management under Tier 1, so the maximum permissible Tier 1 ABC should
have priority unless there is a compelling reason to set a lower ABC.

e The Tier 1 harvest control rules already have a built-in precautionary adjustment for stocks that fall
below Bumsy.

e Uncertainty is already factored into the Tier 1 harvest control rules.

e A 2008 ABC of 1.17 million t would already constitute a very large (16%) reduction from the 2007
ABC of 1.394 million t and would result in greater short-term catch stability than a lower ABC.

o Biomass is expected to rebuild to Bysy under the maximum permissible ABC about as fast as it
would under more conservative strategies (Figure 1.43).

Arguments in support of an ABC lower than 1.17 million t included the following:

e A 2008 ABC of 1.17 million t would imply an all-time high spawning exploitation rate. Keeping the
2008 ABC at or below about 1 million t would not exceed the all-time high spawning exploitation
rate.

e There are many examples of strong year classes being produced when biomass is near Bags, but only
one strong year class has been produced at a biomass lower than the projected 2008 value, implying
that it would be desirable to increase biomass sooner rather than later.

o The stock rebuilt successfully from a similarly low level in the late 1970s and early 1980s when
catches were limited to 1 million t or less.

e The possibility of a retrospective bias calls for additional precaution.

o The five-year string of consecutive poor recruitments spawned between 2001 and 2005 is
unprecedented, also calling for additional precaution.

After lengthy discussion, the Plan Team voted to support the authors’ recommendation of a 1 million t
ABC for 2008. The decision was not unanimous, with some Plan Team members voting for lower values
(specifically, 976,000 t and 555,000 t). The Plan Team emphasized that its recommendation is intended to
constitute a precautionary ABC, and that if next year’s assessment does not confirm the current estimated
strength of the 2006 year class, further reductions may be necessary. A 2008 ABC of 1 million t would
correspond to a harvest ratio of 0.21 and an Fag, harvest rate (compared to Tier LA ABC rate of Fz).
The current projection for maximum permissible ABC in 2009 given a 2008 catch of 1 million t is 1.07
million t. However, the Team recommended 1 million t for 2009 ABC.

The OFL harvest ratio under Tier 1a is 0.422, the arithmetic mean of the ratio between MSY and the
equilibrium fishable biomass corresponding to MSY. The product of this ratio, rescaled according to the
Tier 1b formula, and the geometric mean of the projected fishable biomass for 2008 gives the OFL for
2008, which is 1.44 million t. A 2008 OFL of 1.44 million t would correspond to a harvest ratio of 0.30.
The current projection for OFL in 2009 given a 2008 catch of 1 million t is 1.32 million t. The walleye
pollock stock in the EBS is not overfished and is not approaching an overfished condition.
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Aleutian Islands

Changes from previous assessment
Model 2B is similar to the model accepted by the SSC last year and is recommended by the authors again
this year.

Spawning biomass and stock status trends

Age 2+ biomass is estimated to have increased from 1999 to 2004, after which it has been stable.
Spawning biomass is estimated to have been increasing slowly since 1999. The 2000 year class is
estimated to have been well above average (third largest in the time series), and preliminary indications
are that the 2005 and 2006 year classes may be slightly above average. Spawning biomass for 2008 is
projected to be 82,300 t.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has determined that this stock qualifies for management under Tier 3. Given that spawning
biomass has been increasing and is above the B,qy, Value of 51,500 t, the Plan Team concurs with the
authors’ recommendation to set 2008 ABC at the maximum permissible value (Tier 3a, with F44,=0.20)
of 28,200 t. Assuming a 2008 catch equal to the ABC, the maximum permissible ABC for 2009 is
projected to be 22,700 t.

Following the Tier 3a formula with Fs5,,=0.24, OFL for 2008 is 34,000 t. The projected OFL for 2009 is
26,100 t. The walleye pollock stock in the Aleutian Islands is not overfished and is not approaching an
overfished condition.

Bogoslof

Changes from previous assessment
No changes in analytic approach were made in this assessment.

Spawning biomass and stock status trends

Survey biomass estimates since 2000 have all been lower than estimates prior to 2000, ranging from a low
of 198,000 t in 2003 to a high of 301,000 t in 2000. The 2007 estimate is the highest since the 2000
estimate.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has determined that this stock qualifies for management under Tier 5. Traditionally, the ABC for
this stock has been set using a formula similar to the Tier 3 formula, but substituting a reference biomass
level of 2 million t for Bagy,. The Plan Team concurs with the authors’ recommendation to continue this
practice. Given F40,=0.27, this results in Fagc=0.022 and a 2008 ABC of 7,970 t. The projected ABC for
2009 is the same.

Following the Tier 5 formula with M=0.20, OFL for 2008 is 58,400 t. The OFL for 2009 is the same. As a
Tier 5 stock, it is not possible to determine whether Bogoslof pollock is overfished or is approaching an
overfished condition.
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2. Pacific Cod

Status and catch specifications (t) of Pacific cod in recent years. Biomass for each year corresponds to the projection
given in the SAFE report issued in the preceding year. The OFL and ABC for 2008 and 2009 are those
recommended by the Plan Team. Catch data are current through early Oct, 2007.

Area Year Age 3+ Biomass OFL ABC TAC Catch
2006 922,000 230,000 194,000 194,000 191,906
2007 960,000 207,000 176,000 171,000 172,407
BSAI 2008 1,080,000 176,000 150,000 n/a n/a
2009 n/a 190,000 162,000 n/a n/a

Changes from previous assessment

The assessment of the BSAI Pacific cod stock has been particularly challenging as more refinements are
made to the modeling approaches and use of the data. The document described the evolution of analytical
approaches. Following a series of modifications from 1993 through 1997, the base assessment model
remained completely unchanged from 1997 through 2001. As data refinement and analytical techniques
developed, a major change took place in 2005 when the model was migrated to the Stock Synthesis 2
(SS2) program. Difficulties encountered at the 2006 assessment resulted in a thorough review of the 2006
assessment model in April 2007 during a public work shop that brought together 44 participants. Many
suggestions for changes and refinements of the analytical approaches were made.

The assessment authors took into consideration the results of the public work shop and preliminary SAFE
Report in developing 4 versions of the analytical model for the 2007 assessment. The following points
may be made to distinguish these 4 models:

Model 1 was developed to respond to requests of the SSC where, among all the other model parameters,
the natural mortality (M) is to be based on external analyses of life history parameters which resulted in
M =0.34;

Model 2 is the same as Model 1 except that M is fixed at 0.37 (that was used in previous year’s
assessments);

Model 3 is the same as Model 1 except that M is estimated internally; and Model 4 which differs from
Model 1 in several respects to respond to public comments on the use and fitting of the data.

While the assessment document elaborated on nine major categories of new input data, they are
essentially necessary routine applications of updated data from the fisheries and surveys. The following
new pieces of data stand out: 1) a new biomass for Pacific cod was estimated at 424,000 t from the 2007
EBS shelf bottom trawl survey (this biomass is 18% lower than the 2006 survey estimate and is the all-
time low in the time series), and 2) the numbers of fish for 2007 was estimated by the survey at 713
million fish, up about 86% from the 2006 estimate. This dramatic increase in numbers of fish is due
primarily to higher recruitment of the 2006 year class as age 1 fish in the survey. The addition of this new
data point to the series of survey population numbers from 1979-2006 has a material impact on the
projection of Pacific cod population numbers and biomass into the future.

The main features and challenges of the Pacific cod assessment, however, are still the fitting of the data to
the four assessment models. Because all of the models seem to perform reasonably well in terms of fitting
the data, the authors used the following three major criteria for selection of the best model to represent the
dynamics of the stock. These criteria are:

e The model should use a reasonable value of M;

e The model should estimate mean trawl survey lengths for ages 1-3 that are close to the first 3 modes
from the long-term average trawl survey size composition;
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o The model should estimate a reasonable average for the product of trawl survey catchability and
trawl survey selectivity for the 60-81 cm size range.

Based on these criteria, Model 1 was selected by the authors to best represent the population dynamics of
the BSAI Pacific cod stock. The Plan Team agrees with this selection and added the following comments:

o All selectivity curves estimated by the 4 models appear reasonable, except for the IPHC longline
survey selectivity curve. Increasing the number of parameters from 4 to 6 still did not overcome the
stated problems with estimating selectivity.

o Model 4 ignores age data. It makes little sense to discard data that provides information on relative
cohort strength, even if the fit is “not very good”. Relying on length data alone is not as informative
as incorporating age data because there is not a one-to-one relationship between length and age,
except for the youngest ages.

e Model 1, 2, 3 and 4 biomass (Fig. 2.3) and recruitment (Fig. 2.2) trends are similar. These models
differ primarily in values of M (except that Model 4 has other structural differences). The
implication of the model results is that the data are sufficient to estimate trends, but the biomass
scalar is sensitive to values of M.

e The best estimate of M is 0.34. It is based on a derivation from standard functional relationships for
the life history of Pacific cod reported by Jensen (1996). This value compares favorably with data
and parameter estimates from other reports (e.g., Beverton and Holt (1963)).

o For model selection, Model 3 actually fits the data best, but the model was not selected because its
M value (0.22) was too low. Model 2 (M=0.37) was not selected because it did not meet criterion 3.
Model 4 was not selected because M=0.46 was judged to be too high.

Since Model 1 (M=0.34) was selected, the ABC and other parameters values for 2008 and 2009 are
provided by the model results shown in Table 2.15 b and c. In accepting these values, the Plan Team
made the following observations:

e The 2008 ABC of 150,000 t is a decline from 176,000 t in 2007. This ABC drop is consistent with
the 18% decline in the NMFS survey biomass from 2006 to 2007, which currently is at its historic
minimum.

o Five consecutive year classes of the EBS Pacific cod stock from 2001-2005 (that ranged from 204-
399 million age zero fish) are noticeably below the 30-year average year class strength (658 million
age zero fish from 1977-2006). However, the 2006 year class appears to be more than 2 ¥ times
higher than the average recruitment.

e The female spawning biomass for 2008 and 2009 are projected to be at about 29% of the unfished
female spawning biomass; at least until the strong 2006 year class can contribute substantially to
spawning from 2010.

Spawning biomass and stock status trends

A standard set of projections is required for each stock managed under Tiers 1, 2 or 3. The authors
evaluated 7 harvest scenarios to make projections of the biomass and status trends to satisfy Amendment
56, NEPA, and the MSFCMA. The Plan Team has selected Scenario 1 as the most likely representation to
determine how the spawning biomass and stock status would trend. Scenario 1 assumes that in all future
years, F is set equal to max Fa,c Which is close to the Council’s decisions in the past to set TACs at or
close to the maximum ABCs.

Under Scenario 1, the spawning biomass is projected to continue a slow decline from 2007 to 2009 before
the strong 2006 year class would boost the female spawning biomass from 398,000 t during the 2008-09
period to 454,000 t in 2010 and 542,000 t in 2011 (Table 2.26). This projected increase in biomass and
upward trend of stock status are predicated on the continued strength and contributions of the 2006 year
class. This 2006 year class indicator is still an early indicator and it must be tracked carefully as the year
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class follows through the population in time. The effect of such a strong year class following through is
particularly important to the stock as it follows 5 consecutive weak year classes from 2001-2005. The
average recruitment of age zero fish for the 30-year time series (1977-2006) was 658 million fish. The 4
years of consecutive weak year classes from 2001-05 ranged from 204-399 million fish. The 2006 year
class at age zero was estimated to be 1.835 billion fish, the second highest on record in the 30 year time
series that included the known strong 1977 year class that was estimated at 2.533 billion fish. The 2006
strong year class bodes well for the status of the stocks as it ages and moves into the fishery.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

According to criteria set by the SSC, this stock qualifies for management under Tier 3, where reliable
estimates of Bygs, Fa0u, and Fase, exist for the stock. The updated point estimates of By, Fao%, and Fasy
from the present assessment are 540,000 t, 0.31 and 0.37, respectively. Pacific cod specifically qualifies
for management under sub-tier “b” of Tier 3 because the projected biomass for 2008 (398,000 t) is below
B.os- Fishing at the adjusted Tier 3b rate of 0.22 is projected to result in a 2008 catch of 150,000 t, which
is the maximum permissible ABC under Amendment 56.

The Plan Team recommends setting the 2008 ABC at the maximum permissible value of 150,000 t (which
is 14.8% below the 2007 ABC of 176,000 t). This ABC is projected to increase to a maximum
permissible ABC of 162,000 in 2009.

The OFL for 2008 under Tier 3b is 176,000 t (For.=0.26) and the projected OFL for 2009 is 190,000 t.

The stock is not overfished nor approaching an overfishing condition.

Ecosystem Considerations summary

The Pacific cod chapter included a discussion paper on “results from ecosystem models on the role of
Pacific cod in the eastern Bering Sea and Aleutian Islands ecosystems” as well as an extended discussion
section on “ecosystem considerations”. While these discussions provide useful clarifying information
about the ecological dynamics of Pacific cod and its fisheries to the rest of the ecosystem, there was no
special identification of ecosystem features that would require adjustments to the estimated ABCs and
their attendant reference population parameters.

Area apportionment

At present, ABC of the BSAI pacific cod is not allocated by area. However, the biomass distribution
analysis made in 2006 using the Kalman filter approach estimated the biomass distribution at 84% EBS
and 16% Al.

3. Sablefish

Status and catch specifications (t) of sablefish in recent years. Biomass for each year corresponds to the projection

given in the SAFE report issued in the preceding year. The OFL and ABC for 2008 and 2009 are those

recommended by the Plan Team. Catch data are current through 10/27/07.

Age 4+

Area Year Biomass OFL ABC TAC Catch

EBS 2006 34,000 3,680 3,060 3,060 1,055
2007 34,000 3,520 2,980 2,980 1,088
2008 41,000 3,380 2,860 n/a n/a
2009 n/a 2,910 2,610 n/a n/a

Al 2006 32,000 3,740 3,100 3,100 1,130
2007 32,000 3,320 2,810 2,810 1,078
2008 34,000 2,890 2,440 n/a n/a
2009 n/a 2,510 2,230 n/a n/a
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Changes from previous assessment

Sablefish are assessed as a single stock in the BSAI and GOA using a split sex age structured model. The
split sex model approach was fully implemented in 2006 and was deemed appropriate given differences in
growth between males and females. The assessment model incorporates the following new data into the
model: relative abundance and length data from the 2007 longline survey, relative abundance and length
data from the 2006 longline fishery, length data from the 2006 trawl fishery, and age data from the 2006
longline survey and longline fishery. In addition, relative abundance and length data from the 2007 Gulf
of Alaska trawl survey were included with the expectation of improving estimates of recruitment. New
growth data were added (1996-2004) in the form of revised age-length transition matrices, and older
growth data (1981-1993) were updated. Fishery CPUE data from observer data and logbooks were used
in the catch rate analysis. The commercial CPUE observer data were screened to exclude sets where Killer
whale depredation and targeting of other species occurred. Logbook data were similarly screened to
account for multiple gear configurations. The results showed a good agreement between observer and
logbook fishery CPUE and the survey CPUE in most years. The only major changes to the model were
the inclusion of informative priors on catchability for all abundance indices. The survey abundance index
decreased 14% between 2006 and 2007, a change which follows the 13% increase between 2005 and
2006. The fishery abundance index was down 8% from 2005 to 2006.

Spawning biomass and stock status trends

The spawning biomass is projected to be similar from 2007 to 2008, but is expected to decline through
2012. The projected 2008 female spawning biomass is 37% of unfished biomass compared with about
29% of unfished biomass estimated during the 1998 to 2001 period. The 2000 year class now appears to
be larger than the 1997 year class and is expected to comprise 18% of the spawning biomass in 2008.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

This stock qualifies for management under Tier 3. The updated point estimates of Bgo, Faos, and Fasy,
from this assessment are 122,000 t (combined across the EBS, Al, and GOA), 0.093, and 0.111,
respectively. Projected spawning biomass (combined areas) for 2008 is 112,000 t (91% of Bya), placing
sablefish in sub-tier “b” of Tier 3. The maximum permissible value of Fagc under Tier 3b is 0.084, which
translates into a 2008 catch (combined areas) of 18,000 t and is the Plan Team’s recommended combined
2008 ABC. The recommended 2008 ABC is approximately 10% lower than the 2007 ABC of 21,000 t.
The OFL fishing mortality rate under Tier 3b is 0.101. This fishing mortality rate translates into a 2008
OFL (combined areas) of 21,300 t. The Team’s recommendations for EBS and Al sablefish OFLs and
ABCs are provided in the table above. Alaska sablefish are not overfished nor are they approaching an
overfished condition.

Additional Plan Team recommendations

The combined ABC has been apportioned to regions using a weighted moving average method since
1993. Since 2000, both survey and fishery data have been used to apportion ABC. The current method is
to compute a 5-year exponential weighting for each index which are then combined, with the survey data
weighted twice as heavily as the fishery data. The original rationale for this was that the variance for the
fishery data was twice that of the survey data. Recent improvements to the sample size of observer and
logbook collections have reduced the variance on the fishery source and led to industry requests to weight
the two data sets equally. The Plan Team heard no compelling evidence to switch from the present
weighting scheme to the other and for this year has simply continued the recent method of double
weighting the survey data, which is reflected in the recommended area apportionments. The Plan Team
notes that the increase in fishery data has largely occurred due to voluntary submission of logbooks as
well as the availability of funds to enable the IPHC to collect and process the fishery data. If equal
weighting of the two data sets is envisioned, it becomes paramount that a more stable or permanent source
of funding be found to ensure continued collection of logbooks. The Plan Team notes that the difference
in apportionment between the two methods is relatively minor for 2007.
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Area apportionment

A 5-year exponential weighting of longline survey and fishery relative abundance indices (the survey
index is weighted double the fishery index) may be used to apportion the combined 2008 ABC among
regions, resulting in the following values: 2,860 t for EBS and 2,440 t for Al. Relative to 2006,
apportionments to the EBS and Al decreased.

Using the survey/fishery based apportionment scheme described above, 2008 OFL also may be
apportioned among regions and results in the following values: 3,380 t for EBS and 2,890 t for Al. These
values also represent a decrease from 2007 OFL levels for all regions.

4. Yellowfin Sole

Status and catch specifications (t) of yellowfin sole in recent years. Biomass for each year corresponds to the
projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2008 and 2009 are those
recommended by the Plan Team. Catch data are current through 10/27/07.

Area Year Age 2+ Bio. OFL ABC TAC Catch
BSAI 2006 1,680,000 144,000 121,000 95,700 99,068
2007 2,000,000 240,000 225,000 136,000 119,332
2008 2,200,000 265,000 248,000 n/a n/a
2009 n/a 296,000 276,000 n/a n/a

Changes from previous assessment

Changes to the input data for this year’s assessment are the inclusion of 2006 fishery and survey age
compositions, the 2007 trawl survey biomass point estimate and standard error, estimates of the discarded
and retained portions of the 2006 catch, catch through 8 September 2007 and an update of weight-at-age
estimates using biological data through 2006

This year’s EBS bottom trawl survey resulted in a biomass estimate of 2,150,000 t, about 1% greater than
last year’s survey biomass of 2,130,000 t.

Spawning biomass and stock status trends

The projected female spawning biomass estimate for 2008 is 550,000 t. Relative to the 585,000 t
projected spawning biomass from the 2006 assessment; this continues the slight monotonic decline in
model estimates of spawning biomass exhibited since 1994. However, above average recruitment from
the 1995 and 1999 year-classes is expected to maintain the abundance of yellowfin sole at a level above
B4o in the near future.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has determined that reliable estimates of Bysy and the probability density function for Fysy exist
for this stock. Accordingly, yellowfin sole qualify for management under Tier 1. The estimate of Bysy
from the present assessment is 303,000 t. As in last year’s assessment, 1978-2002 spawner recruit data
were used this year as the basis to determine the Tier 1 harvest recommendation. This provided an Fasc =
Fharmonic mean Fmsy = 0.19. The For = Fysy = 0.2. The product of the harmonic mean of Fmsy and the
geometric mean of the 2008 biomass estimate produced the author- and PT-recommended ABC of
248,000 t and OFL of 265,000 t.

Model projections indicate that this stock is neither overfished nor approaching an overfished condition.

Ecosystem Considerations summary

The assessment contains an ecosystem component by representing catchability of the EBS shelf trawl
survey as an exponential function of average annual bottom temperature during the EBS shelf trawl
survey.
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5. Greenland turbot

Status and catch specifications (t) of Greenland turbot in recent years. Biomass for each year corresponds
to the projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2008 and
2009 are those recommended by the Plan Team. Catch data are current through 10/27/07.
Year Area Age 1+ Bio. OFL Subarea ABC TAC Catch
2006 BSAI 74,200 14,200 2,740 2,740 1,965
EBS 1,890 1,890 1,440
Al 850 850 525
2007 BSAI 119,000 15,600 2,440 2,440 1,946
EBS 1,680 1,680 1,435
Al 760 760 511
2008 BSAI 104,100 15,600 2,540 n/a n/a
EBS 1,750 n/a n/a
Al 787 n/a n/a
2009 BSAI 16,000 2,540 n/a n/a
EBS 1,750 n/a n/a
Al 787 n/a n/a

Changes from previous assessment

This year’s Greenland turbot assessment model included updated 2006 and 2007 catch data, EBS shelf
survey 2007 biomass and length composition estimates, and aggregated longline survey data index for the
EBS and Aleutian Islands regions. A simplified Tier 5 approach was also provided for contrast to the
Stock Synthesis 2 model results. As in last year’s assessment, the slope-trawl survey was assumed to
index 75% of the Greenland turbot stock inhabiting US waters.

Spawning biomass and stock status trends

The current estimate of 2008 female spawning biomass is 58,100 t. Compared to the 2007 spawning
biomass of 56,900 t this represents a very slight increase, a departure from the decline prevalent since the
mid 1970s.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has determined that reliable estimates of Bage, Fage, and Fase, exist for this stock. Greenland
turbot therefore qualify for management under Tier 3a. Updated point estimates of B4go, Faos, and Fas,
from the present assessment are 38,200 t, 0.51, and 0.67, respectively. Projected spawning biomass for
2008 is 58,100 t. The maximum permissible value of Fagc under this tier translates into a 2008 ABC of
12,200 t. Although there appear to be some favorable recruitments in recent years, fishing mortalities
consistent with recent history are recommended for ABCs until another slope survey can be completed.
Therefore the authors recommended setting the 2008 ABC at a value less than the maximum permissible.
The Plan Team agrees with the authors’ recommendation to use Fagc = 5-year average catch, which
results in a 2008 ABC of 2,500 t corresponding to a full selection fishing mortality rate of 0.09. The OFL
fishing mortality rate is computed under Tier 3a, For. = Fas, = 0.67, and translates into a 2008 OFL of
15,600 t.

Additional Plan Team recommendations

The PT recommended conducting the EBS slope survey in 2008. This could provide information needed
to determine whether abundance is sufficient to warrant recommending an ABC set to the maximum
permissible level in the future.
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6. Arrowtooth Flounder

Status and catch specifications (t) of arrowtooth flounder in recent years. Biomass for each year corresponds to the
projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2007 and 2008 are those
recommended by the Plan Team. Catch data are current through 10/27/07.

Area Year Age 1+ Bio. OFL ABC TAC Catch
BSAI 2006 964,000 166,000 136,000 12,000 13,302
2007 1,280,000 193,000 158,000 20,000 11,701
2008 1,780,000 297,000 244,000 n/a n/a
2009 n/a 300,000 246,000 n/a n/a

Changes from previous assessment

The present assessment is a straightforward update of last year’s assessment. Input data were updated with
the inclusion of fishery catch and discards through 8 September 2007, new data were also included for the
2007 shelf trawl survey size composition and biomass point-estimates and standard errors. Estimates of
retained and discarded portions of the 2006 catch were added.

The stock assessment was expanded to include the 10 Aleutian Islands surveys and the survey size
composition for arrowtooth flounder. Formerly 87% of the arrowtooth flounder stock was in shelf survey.
With Al data added, only 73% of the stock is now from the Bering Sea shelf. The remaining fish come
from the Bering Sea slope.

The ABC and OFL numbers appear to be greatly increased, but it is artifact of model because the
Aleutian Islands data were included in this analysis.

Spawning biomass and stock status trends

The stock assessment model resulted in a biomass estimate of 1,780,000 t. This was an increase in the
biomass estimate compared to the 2006 estimate of 1,280,000 t. The surveys in 2005 and 2006 had the
highest biomasses of arrowtooth flounder recorded in the EBS to date. There is a long-term trend of
increasing arrowtooth flounder biomass in the EBS. The trend in increasing biomass is expected to
continue as recruitment has also been increasing for the last 10 years. Arrowtooth flounder in the Al
leveled off in 1990s, but has been steadily increasing since then.

The authors noted that the ABC recommendation is for the combined harvest of arrowtooth flounder and
Kamchatka flounder, which are difficult to distinguish and had similar biomass trends from the EBS trawl
survey since 1991. Though Kamchatka flounder can now be identified and separated from arrowtooth
flounder on AFSC surveys, it is not distinguished in the fishery. Therefore, the estimate is for one
Atheresthes spp. stock.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The Plan Team concurred with the authors that there are structural problems with this model that must be
resolved before arrowtooth flounder can be changed to Tier 1 status. Therefore, according to previous
SSC determination that reliable estimates of Bage, Fagu, and Fase, exist for this stock, arrowtooth flounder
was assessed for management under Tier 3. The updated point estimates of By, Fa0s, and Fase, from the
present assessment are 345,000 t, 0.24, and 0.30, respectively. Given that the projected 2008 spawning
biomass of 994,000 t exceeds Bagy, the Plan Team’s ABC and OFL recommendations for 2008 were
calculated under sub-tier “a” of Tier 3. The Plan Team recommends setting Fagc at the Fo9, (0.24) level,
which is the maximum permissible level under Tier 3a. Projected harvesting at the F4q, level gives a 2007
ABC of 244,000 t. The OFL fishing mortality rate under Tier 3a is Fzsy (0.30), which translates to a 2008
OFL of 297,000 t.

As there is little to no fishery for arrowtooth flounder the model is mostly driven by the survey data.
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More female arrowtooth flounder are caught than males during the fisheries and the surveys. As in recent
assessments, the base model that does not include the Aleutian Islands was evaluated using a range of
male natural mortality rates between 0.27 and 0.34. It is believed males are not missed by the survey, but
that they experience higher mortality than the females do. The best fit for males was M=0.28, but male
selectivity is only 0.65.

To employ the base model without Al, the sex ratio must be changed. The authors recommend M=0.33,
selectivity = 0.89. That leaves room for some male arrowtooth flounder to migrate down slope or be
missed in survey. The age data from the GOA has few males >17 yrs, but lots of females that live to 25
yrs. Therefore, natural mortality of male arrowtooth flounder must be increased, as opposed to decreasing
gear selectivity at older ages in the male population. If the fish were up in water column feeding and
therefore not available to trawls, it would not be sex related. The authors tested a range of M, and
determined M = 0.33 to be reasonable because 0.9 is a reasonable selectivity.

The catchability of some other flatfish species, notably yellow-find sole, relates to water temperature. The
authors examined the relationship of water temperature and catchability of arrowtooth flounder. However,
at this time, the authors are uncertain as to how to interpret their findings. Therefore, this relationship was
not included in the model.

Status determination
Arrowtooth flounder is an unexploited stock in the BSAI. Model projections indicate that this stock is
neither overfished nor approaching an overfished condition.

Response to SSC comments
The Al surveys were added to the model.

Individual estimates were made for Kamchatka flounder, though the ABC and OFL values are reported
for a combined arrowtooth-Kamchatka stock.

There are structural problems with this model that must be resolved before it is ready for Tier 1 status.

Ecosystem Considerations summary
Given the trend of increasing BSAI arrowtooth flounder stock size and in response to a request by the
SSC, this chapter includes an enhanced ecosystem considerations section.

Arrowtooth flounder both eat pollock and are eaten by pollock. They prey on ages 0, 1, and 2, sizes not
caught by trawl survey because the pollock are off bottom at those ages. Once pollock get to be >30 cm,
outside range of being ATF food.

A 30-yr ecosystem simulation provided interesting results. Examining the effects of arrowtooth flounder
on other species showed that a decrease of Arrowtooth flounder by 10% decreased Arrowtooth flounder
adults and juveniles, slightly increased flathead sole and produced a negligible effect on pollock.
However, it should be noted that those results were for a 10% increase. If Arrowtooth flounder increased
by 50%, the result could be significantly different, as seen in the GOA simulation. Currently both Pacific
cod and Arrowtooth flounder are negatively affecting pollock.
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7. Northern Rock sole

Status and catch specifications (t) of rock sole in recent years. Biomass for each year corresponds to the
projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2007 and 2008
are those recommended by the Plan Team. Catch data are current through 10/27/07.

Area Year  Age 2+ Bio OFL ABC TAC Catch

BSAI 2006 1,490,000 150,000 126,000 41,500 36,452
2007 1,670,000 200,000 198,000 55,000 37,013
2008 1,880,000 304,000 301,000 n/a n/a
2009 n/a 379,000 375,000 n/a n/a

Changes from previous assessment

The present assessment is a straightforward update of last year’s assessment. Northern rock sole
(Lepidopsetta polyxystra) is the dominant rock sole species in the Bering Sea. Only 2% of the commercial
catch is estimated to be southern rock sole (Lepidopsetta bilineata). Therefore this assessment for 2008 is
for northern rock sole only. No attempt was made to correct past catch or survey data by species.

Changes to input data in this analysis include addition of 2006 rock sole fishery age composition, 2006
northern rock sole survey age composition, and 2007 northern rock sole trawl survey biomass point estimate
and standard error. Only Bering Sea survey data (no Aleutian Islands data, 3% of total rock sole) were
used in calculations. Another change to the input data was inclusion of an estimate of retained and discarded
portions of the 2006 rock sole catches. Analysis was conducted with fishery catch and discards through 8
September 2007.

Spawning biomass and stock status trends

The stock assessment model resulted in a biomass estimate of 1,880,000 t. This was an increase in the
biomass estimate compared to the 2006 estimate of 1,670,000 t. The rock sole stock is expected to remain
stable through 2009. However, good recruitment in 2001 through 2004 should increase the stock biomass at
the beginning of the next decade.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has determined that northern rock sole qualifies as a Tier 1 stock; therefore the 2008 assessment
was calculated using Tier 1 methodology. In 2006, the SSC selected the 1978-2001 data set for the Tier 1
harvest recommendation. Increasing to a Tier 1 resulted in a large increase in ABC and OFC estimates over
the 2006 assessment values.

The Plan Team agreed with the authors’ recommendation (Model 1). Thus the Tier 1 2008 ABC harvest
recommendation is 301,000 t (Fasc = 0.177) and a 2008 OFL of 304,000 t (For. = Fmsy = 0.179). Note that
with this new Tier 1 assessment, there is only a 4,000 t difference between the ABC and OFL levels. This
will require a more tightly managed fishery. The 2009 also used Tier 1 methodology. However,
projections for 20 years into the future uses Tier 3.

M and g were estimated within the model yielded M=0.15 and q=1.87. This was very different from the

previous estimates of M=0.16 and gq=1.52. While experiments indicate herding, this estimate of g means

that 40% of fish are herded into the net. The authors do not think this is a realistic estimate of herding. It
is most likely biased because of the skewed age composition from low recruits in 1990s. Therefore, the g
estimated in past assessments was used (M=0.15, g=1.5).

Status determination

This is a stable fishery that lightly exploits the stock because it is constrained by prohibited species catch
limits and the BSAI optimum yield limit. Model projections indicate that this stock is neither overfished nor
approaching an overfished condition. Usually the fishery only takes a small portion of the rock sole ABC,
but there will be more room in cap this year because the pollock ABC is lower.
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Response to SSC comments
The SSC requested continued management strategy evaluation (MSE) for Tier 1 management. The authors
intend to continue this exploration for climate and productivity changes.

The authors will examine a split-sex model for the fall 2008 assessment.

8. Flathead Sole

Status and catch specifications (t) of flathead sole in recent years. Biomass for each year corresponds to the
projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2008 and 2009 are those
recommended by the Plan Team. Catch data are current through November 10, 2007.

Area Year Age 3+ Bio. OFL ABC TAC Catch
BSAI 2006 636,000 71,800 59,800 19,500 17.947
2007 875,000 95,300 79,200 30,000 19,477
2008 820,000 86,000 71,700 n/a n/a
2009 814,000 83,700 69,700 n/a n/a

Changes from previous assessment

The present assessment is a straightforward update of last year’s assessment. The present assessment
includes updated catch, survey biomass, length composition, and age composition data. Sex-specific
length compositions from the 2006 and 2007 EBS trawl surveys were added and survey age compositions
from previous years were recalculated. Normalization of age and length compositions was changed to
being within-sex to summing over both sexes; this was found to aid model convergence.

Spawning biomass and stock status trends

According to the 2007 assessment, the age 3+ biomass decreased from 809,000 t in 2006 to 796,000 t in
2007, a 2% decrease. However, the trend between assessments represents a greater decrease, as the 2006
assessment estimate for 2007 was 875,000 t, so the decrease in 2007 estimated biomass estimated in 2006
vs. 2007 is 9%.

This year’s survey biomass was 571,000t, a 12% decrease from 2006.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has determined that reliable estimates of B, (140,000 t) Fao0, (0.28) and Fssy, (0.34) exist for
this stock, thereby qualifying the stock for management under Tier 3. Given that the projected 2008
spawning biomass of 251,000 t exceeds Byoy, the ABC and OFL recommendations for 2008 were
calculated under sub-tier "a" of Tier 3. The Plan Team recommends setting Fagc at the Fag, (0.28) level,
which is the maximum permissible level under Tier 3a. Projected harvesting at the F4o, level gives a 2008
ABC of 71,700 t. The OFL was determined from the Tier 3a formula, where an Fzsy, value of 0.34 gives a
2008 OFL of 86,000 t. Model projections indicate that this stock is neither overfished nor approaching an
overfished condition.

Additional Plan Team recommendations

In response to SSC and Plan Team comments, the author examined the distribution of Bering flounder
with respect to the fishery. The northerly distribution of the species did not seem to overlap the spatial
distribution of the fishery, although mismatch in seasonal timing of the survey versus the fishery means
that this is not conclusive. The Plan Team recommended placing Bering flounder in the “other flatfish”
category in future assessments.

Ecosystem Considerations

The assessment authors presented updated information on predators and prey of flathead sole, temperature-
dependent habitat quality, and bycatch in the fishery. No specific concerns were noted by the author or the
Plan Team.
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9. Alaska plaice

Status and catch specifications (t) of Alaska plaice in recent years. Biomass for each year corresponds to
the projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2007 and
2008 are those recommended by the Plan Team. Catch data are current through 10/27/07

Area Year Age 3 + Bio. OFL ABC TAC Catch
BSAI 2006 1,008,000 237,000 188,000 8,000 17,309
2007 1,340,000 241,000 190,000 25,000 19,411

2008 1,850,000 248,000 194,000 n/a n/a

2009 n/a 277,000 217,000 n/a n/a

Changes from previous assessment

The present assessment is a straightforward update of last year’s assessment. Input data were updated with
2007 catch data and inclusion of fishery catch through 8 September 2007. The 2007 trawl survey biomass
estimate and standard error, and 2007 length composition of survey catch also were added to the model. The
2006 survey ages were read from otoliths and the 2006 survey age composition was added to the assessment.
In response to a request from the SSC, length bins and the transition matrix were extended from 45 to 60 cm.

Spawning biomass and stock status trends

The female spawning biomass trend is similar to the overall biomass trend, It was slowly decreasing from
1985 to 2005 and has been increasing since then. The increase in total biomass is expected to continue. The
shelf survey biomass has been fairly steady since the mid 1980s. Above-average recruitment year classes
since 1998, with an exceptionally strong year class in 2003, will support the increasing trend in this stock.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

Reliable estimates of Bagy, Fa0u, and Fasy, exist for this stock, therefore qualifying it for management under
Tier 3a of the BSAI Groundfish FMP. The updated point estimates are Bagy, = 145,000 t, Fagc = Fago = 0.59,
ForL = Fas9, = 0.81. These are high values for flatfishes, but these values are the consequence of Alaska
plaice maturing before recruiting to the fishery. Given that the projected 2008 spawning biomass of 335,000
t exceeds Bagy, the ABC and OFL recommendations for 2008 were calculated under sub-tier “a” of Tier 3.
Projected harvesting at the F4 level gives a 2008 ABC of 194,000 t. The OFL was determined from the
Tier 3a formula, which gives a 2008 OFL of 248,000 t.

Status determination

Model projections indicate that this species is neither overfished nor approaching an overfished condition.
There is not a targeted fishery for this species as there is no market. Alaska plaice is caught only as bycatch
and is mostly discarded.

Response to SSC comments
The SSC asked the authors to extend the range of the length bins to mimic the dynamics of larger fish. The
authors improved the modeling by extending the maximum length bin from 45 to 60 cm.

The authors will implement a split-sex model for the fall 2008 assessment.
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10.  Other flatfish complex

Status and catch specifications (t) of other flatfish in recent years. Biomass for each year corresponds to
the projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2007 and
2008 are those recommended by the Plan Team. Catch data are current through 11/10/07.

Year Total Bio. OFL ABC TAC Catch
BSAI 2006 121,000 24,200 18,100 3,500 3,157
2007 149,000 28,500 21,400 10,000 5,838
2008 149,000 28,800 21,600 n/a n/a
2009 n/a 28,800 21,600 n/a n/a

Changes from previous assessment

With the removal of Alaska plaice from this category in 2002, the species currently collected in the “other
flatfish” category in the Eastern Bering Sea survey are Arctic flounder, butter sole, curlfin sole, deepsea sole,
Dover sole, English sole, longhead dab, Pacific sand dab, petrale sole, rex sole, roughscale sole, sand sole,
slender sole, starry flounder, and Sakhalin sole. The species currently collected in the “other flatfish”
category in the Aleutian Islands survey are Dover sole, rex sole, starry flounder, butter sole and English sole.
Starry flounder, rex sole and butter sole comprise the majority of the species caught with a negligible amount
of other species. Of those, starry flounder comprised 74 % in 2007, an increase in starry flounder in the shelf
survey biomass from ~50 % in 2006. In 2007, 25 % was rex sole and butter sole.

The present assessment is a straightforward update of last year’s assessment. The assessment incorporates
2006 total catch and discard; catch through 8 September 2007 and 2007 EBS trawl survey information. As
there was no Al survey in 2007, a linear regression was used to predict Al biomass for 2007. Together the
2006 EBS bottom trawl survey and Al prediction resulted in a biomass estimate of 149,000 t, the same value
that resulted from the 2006 surveys.

Spawning biomass and stock status trends
Because this complex is managed under Tier 5, no models are available from which to predict future
trends.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

With the removal of Alaska plaice from this category in 2002 the SSC reclassified “other flatfish” as a
Tier 5 species complex with harvest recommendation calculated from estimates of biomass and natural
mortality. Natural mortality values for rex and Dover sole in the GOA SAFE document and starry
flounder on the west coast are used. For all other species, a natural mortlity rate of 0.20 is assumed.
Projected harvesting at the 0.75 M level (Fagc = 0.15), gives a 2008 ABC of 21,600 t for the “other flatfish”
species. The corresponding 2008 OFL (= 0.20) is 28,000 t.

Status determination

It is not possible to determine whether the “other flatfish” complex is overfished or approaching an
overfished condition because it is Tier 5 and not managed under Tiers 1-3. Insufficient information about
these species makes model analysis impossible.

This group of fisheries is usually closed prior to attainment of TAC because of the bycatch of Pacific halibut,
a prohibited species. With the implementation of Amendment 80, higher TACs for other flatfishes are
anticipated in the future.

Response to SSC comments
No progress was made on the assessment of bottom temperature effect on catchability of other flatfish
species.

Estimated biomass of “other” flatfish species are available in Table 10.5
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The catch numbers in the summary table were corrected. The numbers were lowered by subtracting flathead
sole from the total catch reported by NMFS.

11. Pacific Ocean Perch (POP)

Status and catch specifications (t) of Pacific ocean perch. Biomass corresponds to the projection given in the
SAFE report issued in the preceding year. The OFL and ABC for 2008 and 2009 are those recommended by the
Plan Team. Catch data are current through 10/27/07.
Year Area Age 3+ Bio OFL Subarea ABC TAC Catch
2006 BSAI 385,000 17,600 14,800 12,600 12,856
EBS 2,960 1,400 1,040
Eastern Al 3,260 3,080 3,069
Central Al 3,210 3,030 3,242
Western Al 5,370 5,090 5,506
2007 BSAI 457,000 26,100 21,900 19,900 17,772
EBS 4,170 2,160 811
Eastern Al 4,980 4,970 5,116
Central Al 5,060 5,050 4,423
Western Al 7,730 7,720 7,421
2008 BSAI 453,000 25,700 21,700 n/a n/a
EBS 4,200 n/a n/a
Eastern Al 4,890 n/a n/a
Central Al 4,970 n/a n/a
Western Al 7,590 n/a n/a
2009 BSAI 449,000 25,400 21,300 n/a n/a
EBS 4,140 n/a n/a
Eastern Al 4,820 n/a n/a
Central Al 4,900 n/a n/a
Western Al 7,490 n/a n/a

Changes from previous assessment

Beginning in 2005, POP assessments are being conducted on a 2-year cycle. There is no new survey for
2007. Catch data were updated and the projection model was re-run using results from the 2006
assessment model as the starting point.

Spawning biomass and stock status trends
The estimated spawning biomass is projected to decline slightly from 155,000 t in 2007 to 153,000 t in
2008 and further to 150,000 t in 2009.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has determined that reliable estimates of Baoy, Fao%, and Fsse, exist for this stock, thereby
qualifying Pacific ocean perch for management under Tier 3. The current estimates of Baoy, Fao%, and
Fase are 132,500 t, 0.059, and 0.070 respectively. There are reliable estimates of the 2007 spawning
biomass (B), Baos, Faow, and Fase, and B>Bagy, (153,000 t > 133,000 t ). Therefore the POP reference
fishing mortality is defined in Tier 3a. For this tier, Fagc is constrained to be < F4oe, and For, is
constrained to be equal to Fsse,. The ABC associated with the Fq, level of 0.059 is 21,700 t. Model
projections indicate that this stock is neither overfished nor approaching an overfished condition. For
2008, the recommended ABC is 21,700 t, and the OFL is 25,700 t.
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Area apportionment

The Team agrees with the author’s recommendation that ABCs be set regionally based on the proportions
in combined survey biomass as follows: BS = 4,200 t, Eastern Aleutians (Area 541) = 4,890 t, Central
Aleutians (Area 542) = 4,970 t, Western Aleutians (Area 543) = 7,590 t. The OFL fishing mortality rate is
computed under Tier 3a as 25,700 t, which is the author’s and Plan Team’s recommended OFL for the
BSAI. The OFL for BSAI is not regionally apportioned.

12. Northern Rockfish

Status and catch specifications (t) of Northern rockfish. Biomass for each year corresponds to the projection given in
the SAFE report issued in the preceding year. The OFL and ABC for 2008 and 2009 are those recommended by the
Plan Team. Catch is reported through October 27, 2007.

Area Year Age 3+ Bio. OFL ABC TAC Catch
BSAI 2006 204,000 10,100 8,530 4,500 3,823
2007 212,000 9,750 8,190 8,190 3,936
2008 212,000 9,740 8,180 n/a n/a
2009 n/a 9,680 8,130 n/a n/a

Changes from previous assessment
This was an “off-year” for a biennial assessment. This update was produced by updating the catch data
and re-running the projection model using the results from the 2006 assessment model as a starting point.

Spawning biomass and stock status trends
Estimates of age 3+ biomass increased from 204,000 t in 2006 to 212,000 t in 2007 estimates (a 4%
increase).

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has determined that this stock qualifies for management under Tier 3 due to the availability of
reliable estimates for Bagy, (52,000 t), Fa0 (0.045), and Fsse, (0.053). Because the female spawning
biomass of 73,500 t is greater than Bygs, Sub-tier “a” would be applicable, with Fagc =F409 and

ForL =Fsse. Under Tier 3a, the maximum permissible ABC is 8,180 t, which is the authors’ and Plan
Team’s recommendation for the 2008 ABC. Under Tier 3a, the 2008 OFL is 9,740 t for the Bering
Sea/Aleutian Islands combined. The Plan Team continues to recommend setting a combined BSAI OFL
and ABC. As the TAC has routinely been lower than the ABC, the TAC of the previous year was
assumed as the 2008 catch, in order to make projections to 2009.

Model projections indicate that this stock is neither overfished nor approaching an overfished condition.
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13.  Shortraker/Rougheye Rockfish

Status and catch specifications (t) of shortraker/rougheye in recent years. Biomass for each year corresponds to the
projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2008 and 2009 are those
recommended by the Plan Team. Catch data are current through October 27, 2007.
Species Area Year  Survey Bio. OFL ABC TAC Catch
shortraker BSAI 2006 20,500 774 580 580 208
2007 18,900 564 424 424 318
2008 18,900 564 424 n/a n/a
2009 n/a 564 424 n/a n/a
rougheye BSAI 2006 11,200 299 224 224 203
2007 10,800 269 202 202 163
2008 10,800 269 202 n/a n/a
2009 n/a 269 202 n/a n/a

Changes from previous assessment
This was an “off-year” for a biennial assessment. This update was produced by updating the catch data
and re-running the projection model using the results from the 2006 assessment model as a starting point.

Spawning biomass and stock status trends
The estimate of 2007 shortraker survey biomass is 18,900 t, down 8% from 2006. The estimate of 2007
rougheye survey biomass is 10,800 t, down 4% from 2006.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The SSC has previously determined that reliable estimates of biomass and natural mortality exist for
shortraker and rougheye rockfish, qualifying the species for management under Tier 5. At the present
time, the Plan Team recommends that the SSC retain Tier 5 management for these stocks. The Plan Team
recommends setting Fagc at the maximum permissible level under Tier 5, which is 75% of M. Accepted
values for M for these stocks are 0.025 for rougheye rockfish and 0.030 for shortraker rockfish, resulting
in Fagc values of 0.019 and 0.023 for rougheye and shortraker, respectively.

The biomass estimates for 2007 are 18,900 t for shortraker rockfish and 10,800 t for rougheye rockfish,
leading to BSAI OFLs of 564 t for shortraker and 269 t for rougheye, and ABCs of 424 t for shortraker
and 202 t for rougheye. It is not possible to determine whether these species are overfished or whether
they are approaching an overfished condition because they are managed under Tier 5.
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14.  Other Rockfish Complex

Status and catch specifications (t) of other rockfish (primarily thornyheads) in recent years. Biomass for each year
corresponds to the projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2007 and
2008 are those recommended by the Plan Team. Catch data are current through 10/27/07. Values for 2009 reflect the
removal of dark rockfish from the other rockfish complex per Amendment 77 to the BSAI FMP.
Area Year Survey Biomass OFL ABC TAC Catch
BSAI 2006 26,600 1,330 579
2007 36,700 1,330 999 999 635
2008 36,700 1,330 999 n/a n/a
2009 n/a 1,290 968 n/a n/a
EBS 2006 15,400 n/a 414 414 157
2007 18,100 n/a 414 414 205
2008 18,100 n/a 414 414 n/a
2009 n/a n/a 414 414 n/a
Al 2006 11,200 n/a 585 585 422
2007 18,600 n/a 585 585 430
2008 18,600 n/a 585 585 n/a
2009 n/a n/a 554 554 n/a

Changes from previous assessment

This was an ‘off-year’ for a biennial assessment. Catches in 2006 have been revised and the 2007 catch
through 10/27/07 has been included. The BSAI “other rockfish” assessment considers the 8 species that
have been caught at least once during AFSC research surveys or appeared in more than 1% of observed
fishery hauls between 1990 and 2001. Separate estimates of natural mortality (M) and biomass for
shortspine thornyheads (SST; M=0.03), the most common species in the other rockfish complex, and the
remaining species (M=0.09 based on dusky rockfish) in the complex were used. For 2009, dark rockfish
will be removed from the other rockfish complex per Amendment 77.

Spawning biomass and stock status trends
Trends in spawning biomass are unknown. Stock biomass, as measured by trawl surveys of the EBS slope
and in the Aleutian Islands, has increased since 1997.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The Plan Team agrees with the approach recommended by the author of setting Fagc at the maximum
allowable under Tier 5 (Fagc = 0.75*M). Multiplying these rates by 0.75 and the best estimates of SST
and other “other rockfish” biomass yields 2008 ABCs of 414 t in the EBS and 585 t in the Al. Plan Team
recommends that OFL be set for the entire BSAI area, which under Tier 5 is calculated by multiplying the
best estimates of total biomass for the area by the separate Ms and adding the results, which yields an
OFL of 1,330 t for 2008.

For 2009, dark rockfish will be removed from the other rockfish complex. The 2009 ABC in the EBS is
414 t, while in the Al is 554 t. The 2009 OFL in the BSAI = 1,290 t. The complex is not currently
overfished, nor is it approaching an overfished condition.
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15. Atka mackerel

Status and catch specifications (t) of Atka mackerel in recent years. Biomass for each year corresponds to
the projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2008 and
2009 are those recommended by the Plan Team. Catch data are current through 10/27/07.
Age 3+
Area Year Sub-Area Biomass OFL ABC TAC Catch
BSAI 2006 446,000 130,000 110,000 63,000 61,878
BSAI 2007 364,000 86,900 74,000 63,000 56,620
BSAI 2008 323,000 71,400 60,700 n/a n/a
541&EBS 19,500 n/a n/a
542 24,300 n/a n/a
543 16,900 n/a n/a
BSAI 2009 n/a 50,600 47,500 n/a n/a
541&EBS 15,300 n/a n/a
542 19,000 n/a n/a
543 13,200 n/a n/a

Changes from previous assessment
There were no changes in the assessment model methodology from that reviewed in 2006.

New input data were included and updated in the 2007 assessment.

Spawning biomass and stock status trends

The projected female spawning biomass for 2008 under an Faox harvest strategy is estimated at 110,200 t
which is 47% of unfished spawning biomass and above Bao% (94,100 t). The 2008 estimate of spawning
biomass is down about 15% from last year’s estimate for 2007. These results are consistent with the
recent trend in survey biomass (18% decline in 2006 relative to 2004).

The projected age 3+ biomass at the beginning of 2008 is estimated at 323,400 t, down about 11% from
last year’s estimate for 2007. There is less of a decrease in projected biomass in this year’s assessment
relative to last year’s projections. The addition of the 2006 fishery and survey age compositions changed
the estimated magnitude of the 1999, 2003, and 2004 year-classes by 8, 46, and 68%, respectively; the
magnitude of the 2001 and 2002 year-classes decreased 13, and 34%, respectively, relative to last year’s
assessment. However, year-classes spawned in 2002 through 2005 are all estimated to be below average
in size. These follow the four above average 1998-2001 year-classes, which leads to short-term
population declines.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

The projected female spawning biomass under an Faox% harvest strategy is estimated to be 47% of unfished
spawning biomass in 2008 and above Baox, thereby placing BSAI Atka mackerel in Tier 3a. The
projected 2008 yield (ABC) at F4o%= 0.331 is 60,700 t, down about 18% from last year’s estimate for
2007. The projected 2008 overfishing level at Fzs» (F = 0.40) is 71,400 t, down about 18% from last
year’s estimate for 2007. The species is not currently overfished, nor is it approaching an overfished
condition.

Atka mackerel female spawning biomass in 2009 (89,900 t) is projected to fall below Baos , putting the
fishery in Tier 3b. The projected 2009 yield (ABC) at Fao%= 0.32 is 47,500 t; the projected 2009
overfishing level at Fss% (F = 0.36) is 50,600 t. The population is projected to remain below Baos from
2009-2012.
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Ecosystem Considerations

Food habits data (from analysis of scats) from the Aleutian Islands indicate that Atka mackerel is the most
common prey item of the endangered western Steller sea lion throughout the year. Analyses of historic
fishery CPUE revealed that the fishery may create temporary localized depletions of Atka mackerel, and
fishery harvest rates in localized areas may have been high enough to affect prey availability of Steller sea
lions.

Bottom contact fisheries could have direct negative impacts on Atka mackerel by destroying egg nests
and/or removing the males that are guarding nests. When trawl exclusion zones near Steller sea lion
rookeries were implemented beginning in 1992, it was thought that these eliminated much of the overlap
between bottom trawl fisheries and Atka mackerel nesting areas. However, nesting sites may be
widespread across the continental shelf and found over a much broader depth range than just in nearshore
areas. The use of bottom contact fishing gear, such as bottom trawls, pot gear, and longline gear, utilized
in July to January could, therefore, still potentially affect Atka mackerel nesting areas, despite trawl
closures in nearshore areas around Steller sea lion rookeries.

Area apportionment

Amendment 28 of the Bering Sea/Aleutian Islands Fishery Management Plan divided the Aleutian
subarea into 3 districts at 177° E and 177° W longitude, providing the mechanism to apportion the
Aleutian Atka mackerel TACs. The Council used a 4-survey (2000, 2002, 2004, and 2006) weighted
average to apportion the 2007 ABC, and the authors recommend using the same method to apportion the
2008 and 2009 ABCs. The recommended ABC apportionment by subarea for both 2008 and 2009 is
32.2% for Area 541, 40.0% for 542, and 27.8% for Area 543.

16 — 20. Squid and Other Species Complex

Status and catch specifications (t) of squid and other species in recent years. Biomass for each year corresponds to
the projection given in the SAFE report issued in the preceding year. The OFL and ABC for 2008 and 2009 are those
recommended by the Plan Team. Catch data are current through 10/27/07.
Squid Area Year Biomass OFL ABC TAC Catch
BSAI 2006 n/a 2,620 1,970 1,275 1,416
2007 n/a 2,620 1,970 1,970 1,193
2008 n/a 2,620 1,970 n/a n/a
2009 n/a 2,620 1,970 n/a n/a
Other
species Area Year Biomass OFL ABC TAC Catch
BSAI Council Approved 2006 724,000 93,800 70,400 29,000 26,562
2007 734,000 91,700 68,800 37,355 26,467
Plan Team Recommend.: 2008
Sharks 18,100 617 463 n/a n/a
Skates 574,801 37,200 31,300 n/a n/a
Sculpins 228,995 53,100 39,800 n/a n/a
Octopus n/a 324 243 n/a n/a
Total n/a 91,300 71,800 n/a n/a
2009
Sharks 18,100 617 463 n/a n/a
Skates 567,134 36,800 30,900 n/a n/a
Sculpins 228,995 53,100 39,800 n/a n/a
Octopus n/a 324 243 n/a n/a
Total n/a 91,300 71,800 n/a n/a
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Changes from previous assessment

There were no changes in assessment methods for the squid and other species complex, except that the
Stock Synthesis 2 assessment framework was used for Alaska skate within the skate component. Catch
and survey data were updated in these assessments.

Spawning biomass and stock status trends
No spawning biomass trend is available.

Tier determination/Plan Team discussion and resulting ABCs and OFLs

Squid - Using Tier 6 criteria, the recommended ABC for BSAI squid for 2008-2009 is calculated as 0.75
times the average catch from 1978-1995, or 1,970 t; the recommended overfishing level for squid in
2008-2009 is calculated as the average catch from 1978-1995, or 2,620 t. The groundfish surveys do not
provide a reliable biomass estimate. The authors reviewed some life history information and indicated
that the predominant species in this group may experience multiple cohorts within a single year within the
context of a discussion of whether this species group may more appropriately reside in the forage fish
category.

Sharks — The Plan team recommended Tier 6 ABC (463 t) and OFL (617 t) for 2008 and 2009. The 2007
SAFE has been updated with life history information and length frequency information. In a departure
from the November 2006 meeting the Plan Team agreed with the SSC that the survey information was not
reliable enough to promote the Tier 5 assessment.

Sculpin — In contrast to the Tier 5 assessment in 2006, where a single M (0.19) and two biomass estimates
(one for the EBS and one for the Al) were used, the 2007 assessment applies distinct M estimates from
the literature and species or species group biomass estimates for the five most predominate sculpin
species/species groups. The assessment authors noted that species composition differs among the BS
shelf, BS slope, and the Al. The survey biomass is stable. The ratio of fishing mortality to total mortality
is low. The Plan Team recommended the alternative approach, and the ABC and OFL for 2008 — 2009 to
be 39,800 t and 53,100 t, respectively.

Octopus — The author thinks the octopus biomass estimate is not reliable and therefore does not support a
Tier 5 assessment. The author also noted the Tier 6 estimate based on average catch likely underestimates
the population and would unnecessarily constrain primarily the pot fishery for Pacific cod if octopus were
managed as a single species group or if it were broken out into two groups external from the ‘other
species’ category. The author recommended a revised Tier 6 based on recent maximum catch. On going
research includes species identification discard mortality estimates. The Plan Team recommended Tier 6
average for ABC 243 t and OFL 324 t calculation.

Skate — The 2007 assessment differs from the 2006 estimate. The Alaska skate component is estimated
within Tier 3 rather than Tier 5. The ‘other skate’ component of the estimate continues to be estimated
within Tier 5. Plan Team agreed with the author’s recommendation to assess Alaska skate within Tier 3
and other skate stay within Tier 5. The authors presented several Tier 3 Alaska skate models based on
historic biomass and catch estimates. Their recommended Tier 3 ‘base’ model utilized data that began in
1992. The team looks forward to the author’s review of a discrepancy between increasing survey biomass
estimate in recent years relative to the model projections of declining biomass.
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Appendix A: Pacific Halibut Discard Mortality Rates

Halibut discard mortality rates (DMRs) are set by the Council D0 Fuheris

on a 3-year cycle for non-CDQ fisheries based on an average R P ——
of the past 10 years and annually for CDQ fisheries based on Gear/Target DMR
available data. Rates for non-CDQ fisheries for 2008 are Tranel

included in rates previously adopted by the Council for use in E';';r' “‘“f‘:’ﬁ”'k :;
2007-2009. International Pacific Halibut Commission staff Rockfish - e
recommendations for DMRs for the BSAI CDQ fisheries for Flathead sole 87
2008 were reviewed by the BSAI Plan Team during its Pelagic pollock el
September meeting. The Team endorsed the IPHC e o
recommendations for revised halibut DMRs for the CDQ Por

fisheries. The rates were adopted by the Council in October Sablefish 34
2007 and are shown in the summary table below. It is Longline

anticipated that the rates for CDQ fisheries will likely be seton | 1 <@ 'q"
a 3-year cycle when the next 3-year cycle commences for the

non-CDQ fisheries in 2009 for 2010-2012.
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Table 1. Bering Sea Aleutian Islands Groundfish Plan Team OFL, ABC, and TAC Recommendations for
the 2008-2009 Fisheries.

2007 2008 2009

Species Area OFL ABC| TAC|  Catch OFL ABC| TAC OFL| ABC| TAC
Pollock EBS 1,640,000f 1,394,000] 1,394,000 1,350,000 1,440,000} 1,000,000 1,320,000] 1,000,000
JAleutian Islands 54,5000 44,500 19,000 2,488 34,000 28,200 26,1001 22,700]
Bogoslof District 48,000) 5,220 10 0f 58,400 7,970) 58,400 7,970)
Pacific cod BSAI 207,000 176,000 171,000 172,000 176,000] 150,000 190,000 162,000)
Sablefish BS| 3,520 2,980 2,980 1,090 3,380 2,860 2,910 2,610)
Al 3,320 2,810) 2,810 1,080 2,890 2,440 2,510) 2,230)
Yellowfin sole BSAI 240,000] 225,000 136,000 119,332 265,000 248,000 296,000, 276,000
Greenland turbot Total 15,600 2,440 2,440 1,946] 15,600 2,540 16,000 2,540
BS| 1,680 1,680 1,435 1,750 1,750
Al 760 760 511 787, 787,
JArrowtooth flounder [BSAI 193,000 158,000 20,000 11,700 297,000/ 244,000 300,000 246,000
Northern rock sole  |BSAI 200,000] 198,000 55,000 37,013] 304,000] 301,000 379,000, 375,000
Flathead sole BSAI 95,3000 79,2000 30,0000 19,500, 86,000] 71,700 83,700] 69,700
JAlaska plaice BSAI 241,000 190,000 25,000 19,411] 248,000 194,000 277,000 217,000
Other flatfish BSAI 28,500 21,4000 10,0000 25,176] 28,800] 21,600 28,800] 21,600)
Pacific Ocean perch [BSAI 26,100 21,900] 19,900, 17,800, 25,700, 21,700 25,4001 21,300
BS| 4,160) 2,160 4,200 4,130
Al total 15,390 17,740 17,500 17,200}
WAI 5,370) 7,720 7,590) 7,490)
CAI 5,050) 5,050 4,970 4,900
EAI 4,970 4,970, 4,890, 4,820
Northern rockfish BSAI 9,750 8,190 8,190 3,940) 9,740 8,180 9,680) 8,130)
Shortraker BSAI 564 424 424 318 564 424 564 424
Rougheye BSAI 269 202 202 163 269 202, 269 202
Other rockfish BSAI 1,330 999 999 635) 1,330 999 1,290 968
BS| 414 414 414 414
Al 585) 585 585 554
JAtka mackerel Total 86,900 74,0000 63,0000 56,620 71,400 60,700 50,6000 47,500
WAI 20,600 9,600 16,900 13,200
CAI 29,600 29,600 24,300) 19,000}
EAI/BS] 23,8000 23,800 19,500 15,300
Squid BSAI 2,620) 1,970 1,970 1,190 2,620 1,970 2,620) 1,970
Other species BSAI 91,700] 68,8000 37,400 26,500 91,200 71,800 91,2001 71,800
Sharks 617, 463 617 463
Skates 37,2000 31,300 36,800 30,900
Sculping 53,100 39,800 53,100] 39,800
Octopus| 324 243 324 243
Total BSAI 3,188,973] 2,676,035/ 2,000,000] 1,867,902{ 3,161,893 2,440,285 3,162,043| 2,557,644
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Table 5. Summary of stock abundance (biomass), overfishing level (OFL), acceptable biological catch
(ABC), the fishing mortality rate corresponding to ABC (FABC), and the fishing mortality rate
corresponding to OFL (FOFL) for the eastern Bering Sea (EBS), Aleutian Islands (Al), and Bogoslof
district as projected for 2008 and 2009. “Biomass” corresponds to projected January abundance for the
age+ range reported in the summary. Stock-specific biomass, OFL, and ABC are in metric tons, reported
to three significant digits (four digits are used when a stock-specific ABC is apportioned among areas on
a percentage basis). Fishing mortality rates are reported to two.

2008 2009
Biomass OFL ABC FOFL Fasc OFL ABC FOFL  FABC
Pollock EBS* 4,360,000 1,440,000 1,000,000 0.30 0.21| 1,320,000 1,000,000 0.35 0.27
Aleutian Islands 197,000 34,000 28,200 0.24 0.2l 26,100 22,700 0.24 0.2
Bogoslof District 292,000 58,400 7,970 0.20 0.027| 58,400 7,970 0.20 0.027
Pacific cod BSAI 1,080,000 176,000 150,000 0.26 0.22] 190,000 162,000 0.26 0.22
Sablefish BS 41,000 3,380 2,860 0.101 0.084] 2,910 2,610 0.101 0.084
Al 34,000 2,890 2,440 0.101 0.084] 2,510 2,230 0.101 0.084
Yellowfin sole BSAI 2,200,000 265,000 248,000 0.2 0.19] 296,000 276,000 0.2 0.19
Greenland turbot ~ Total 104,000 15,600 2,540 0.67 0.51 16,000 2,540 0.67 0.51
BS 1,750 0 1,750
Al 787 0 787
Arrowtooth BSAI 1,780,000 297,000 244,000 0.3 0.24 246,000 0.3 0.24
flounder 300,000
Northern rock sole  BSAI 1,880,000 304,000 301,000 0.22 0.19] 379,000 375,000 0.22 0.19
Flathead sole BSAI 820,0000 86,000 71,700 0.34 0.28) 83,700 69,700 0.34 0.28
Alaska plaice BSAI 1,850,000 248,000 194,000 0.81 0.59 277,000 217,000 0.81 0.59
Other flatfish BSAI 150,000 28,800 21,600 .17/.09/.15 .13/.06/.2] 28,800 21,600 .17/.09/.15 .13/.06/.2
Pacific Ocean perch BSAI 453,0000 25,700 21,700 0.07 0.059| 25,400 21,300 0.07 0.059
BS 4,200 4,140
Al total 17,500 17,200
WAI 7,600 7,490
CAl 4,990 4,900
EAI 4,900 4,820
Northern rockfish ~ BSAI 212,000 9,740 8,180 0.053 0.045 9,680 8,130 0.053 0.045
Shortraker BSAI 18,900 564 424 0.030 0.023 564 424 0.03 0.023
Rougheye BSAI 10,800 269 202 0.025 0.019 269 202 0.025 0.019
Other rockfish BSAI 36,700 1,330 999 .03/.09 .023/.068 1,290 968 .03/.09 .023/.068
BS 414 0 414
Al 585 0 554
Atka mackerel Total 323,0000 71,400 60,700 0.4 0.33] 50,600 47,500 0.36 0.32
WAI 16,900 13,200
CAl 24,300 19,000
EAI/BS 19,500 15,300
Squid BSAI n/a 2,620 1,970 n/a n/a 2,620 1,970 n/a n/a
Other species BSAI 725,600 91,200 71,800 91,200 71,800
Sharks BSAI 17,600 617 463 617 463
Skates BSAI 491,0000 37,200 31,300 0.10 0.075| 36,800 30,900 0.1 0.075
Sculpins BSAI 217,0000 53,100 39,800 0.19 0.14 53,100 39,800 0.19 0.14
Octopus BSAI 324 243 324 243
Total BSAI 16,565,000] 3,161,893 2,440,285 3,162,043 2,557,644

*spawning biomass
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Table 6. Summary of groundfish tier designations under Amendment 56, maximum permissible ABC fishing mortality rate (max FABC), the Plan
Team’s recommended tier designation, ABC fishing mortality rate (FABC), the maximum permissible value of ABC (max ABC), the Plan Team’s
recommended ABC, and the percentage reduction (% Red.) between max ABC and the Plan Team’s recommended ABC for 2008-2009. Stock-
specific max ABC and ABC are in metric tons, reported to three significant digits (four significant digits are used when a stock-specific ABC is
apportioned among areas on a percentage basis). Fishing mortality rates are reported to two significant digits.

2008 2009
Species or Tier  max FABC  max ABC %|Tier  max FABC  max ABC %
Complex Area FABC ABC Red. FABC ABC Red.
Pollock EBS 1b 0.22 0.22 1,170,000 1,000,000 15%| 1b 0.22 0.22 1,070,000 1,000,000 7%
Aleutian 3a 0.2 0.2 28,200 28,200 3a 0.2 0.2 22,700 22,700
Islands
Bogoslof 5 0.017 0.017 43,800 7,970 82%| 5 0.017 0.017 43,800 7,970 82%
District
Pacific cod BSAI 3b 0.22 0.22 150,000 150,000 3b 0.22 0.22 162,000 162,000
Sablefish BS 3b 0.084 0.084 2,860 2,860 3b 0.084 0.084 2,610 2,610
Al 3b 0.084 0.084 2,440 2,440 3b 0.084 0.084 2,230 2,230
Yellowfin sole BSAI 1 0.19 0.19 248,000 248,000 1 0.19 0.19 276,000 276,000
Greenland turbot Total 3a 0.51 0.51 2,540 2,540 3a 0.51 0.51 2,540 2,540
BS
Al
IArrowtooth BSAI 3a 0.24 0.24 244,000 244,000 3a 0.24 0.24 246,000 246,000
flounder
Northern rock sole BSAI 1 0.19 0.19 301,000 301,000 1 0.19 0.19 375,000 375,000
Flathead sole BSAI 3a 0.28 0.28 71,700 71,700 3a 0.28 0.28 69,700 69,700
Alaska plaice BSAI 3a 0.59 0.59 194,000 194,000 3a 0.59 0.59 217,000 217,000
Other flatfish BSAI 5 .13/.06/.2.13/.06/.2 21,600 21,600 5 .13/.06/.2.13/.06/.2 21,600 21,600
Pacific Ocean BSAI 3a 0.059 0.059 21,700 21,700 3a 0.059 0.059 21,300 21,300
perch BS 4,200 4,200 0 0 0 4,130 4,130
Al total 17,500 17,500 0 0 0 17,200 17,200
WAI 7,600 7,590 0 0 0 7,490 7,490
CAI 4,990 4,970 0 0 0 4,900 4,900
EAI 4,900 4,890 0 0 0 4,820 4,820
Northern rockfish BSAI 3a 0.045 0.045 8,180 8,180 3a 0.045 0.045 8,130 8,130
Shortraker BSAI 5 0.023  0.023 424 424 5 0.023  0.023 424 424
Rougheye BSAI 5 0.019 0.019 202 202 5 0.019 0.019 202 202
Other rockfish BSAI 5 .023/.068.023/.068 999 999 5 .023/.068.023/.068 968 968
BS 414 414 0 414 414
Al 585 585 0 554 554
/Atka mackerel Total 3a 0.33 0.33 60,700 60,700 3b 0.33 0.33 47,500 47,500
WAI 0 16,900 16,900 0 0 0 13,200 13,200
CAI 0 24,300 24,300 0 0 0 19,000 19,000
EAI/BS 0 19,500 19,500 0 0 0 15,300 15,300
Squid BSAI 6 n/a n/a 1,970 1,970 6 n/a n/a 1,970 1,970
Other Species 5 nla nfa 71,800 71,800 5 n/a nfa 71,800 71,800
Sharks BSAI 5 463 463 5 463 463
Skates BSAI 3 0.075 0.075 31,300 31,300 3 0.075 0.075 30,900 30,900
Sculpins BSAI 5 0.14 0.14 39,800 39,800 5 0.14 0.14 39,800 39,800
Octopus BSAI 6 243 243 6 243 243
Total BSAI 2,646,115 2,440,285 2,663,474 2,557,644
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